Heat-killed and γ-irradiated Brucella strain RB51 stimulates enhanced dendritic cell activation, but not function compared with the virulent smooth strain 2308.
Brucella spp. are Gram-negative, facultative intracellular bacterial pathogens that cause abortion in livestock and undulant fever in humans worldwide. Brucella abortus strain 2308 is a pathogenic strain that affects cattle and humans. Currently, there are no efficacious human vaccines available. However, B. abortus strain RB51, which is approved by the USDA, is a live-attenuated rough vaccine against bovine brucellosis. Live strain RB51 induces protection via CD4(+) and CD8(+) T-cell-mediated immunity. To generate an optimal T-cell response, strong innate immune responses by dendritic cells (DCs) are crucial. Because of safety concerns, the use of live vaccine strain RB51 in humans is limited. Therefore, in this study, we analyzed the differential ability of the same doses of live, heat-killed (HK) and γ-irradiated (IR) strain RB51 in inducing DC activation and function. Smooth strain 2308, live strain RB51 and lipopolysaccharide were used as controls. Studies using mouse bone marrow-derived DCs revealed that, irrespective of viability, strain RB51 induced greater DC activation than smooth strain 2308. Live strain RB51 induced significantly (P≤0.05) higher DC maturation than HK and IR strains, and only live strain RB51-infected DCs (at multiplicity of infection 1:100) induced significant (P≤0.05) tumor necrosis factor-α and interleukin-12 secretion.